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(57) Claims 



1 A Wless act which is characterized by the fact that in a pass-through type knodess 
net. the two strands which constitute each net leg are arranged so that ihe twist direction br the 
net legs depending on the mutual twisting of said srrands changes at every second connecting 
node pan where said strands form a connecting node, thus forming a net which is made up of ner 
openmgs formed by left-twistcd net legs, net openings formed by both right-twisted net legs and 
left-twisted net legs, and net openings formed by right-twisted net legs. 

Detailed Description of the Invention 

The present invention concerns a knodess net. 

In conventional knotless nets, the main body of the net consists of two strands, and these 
strands form leg$ which arc all twisted in the same direction. As a result, such conventional 
knodess nets suffer from the following drawback: i. e. it is difficult to achieve a balance 
between up-twiMing and down-twisting, so that either a left-handed or right-handed torque tends 
to prevail thus causing the net to twist in the form of a rod [?] [poor legibiHty-Tr.]. 
Accordingly, it is currently the practice in the case of such nets to obtain a balance by performing 
thermal setting in an after-treatment process. 

However, the twisting of the net is not completely eliminated by the aboverocntioned 
setting effect; accordingly, in the manufacturing process, various adjustments ate made in order 
to determine number of twists, and painstaking efforts are made in an attempt to somehow : 
manufacture a balanced net. Many aspects of this process depend on a sense of the mechanisms 
involved, and a considerable expenditure of effort 15 required. 

Past attempts to solve this problem include the invention of the Yamamoto net [*>! 
personal name?-Tr.J described in Patent No. 29190. As is shown in the specification and 
drawings of the abovementioned patent, this net has a construction consisting of knotless net 
portions which consist of several left-twistcd filaments (net legs) and knotless net portions which 
consist of several nght-iwisted filaments (ner legs); in this construction, the boundary area 
mTrn^fc T ??* ? t nsttuctfon ? tunied back * form of cross-sihcbed nodes so 
diff™ is ^ 
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As a result, ttie abovementioncd conventional drawbacks arc not ameliorated in the 
respective net portions consisting only of right- or left-twisted net legs; furthermore, cross-stitch 
type connecting node parts arc inferior to pass-through type connecting node parts in terms of 
tensile strength, since the flow of the strand* making up the net legs is turned bade at die 
connecting node pans. Furthermore, such a net suffers from an additional drawback in that the 
size of the connecting nodes tends to be increased. Accordingly, the Yamarnoto net of Patent 
No, 29 190 has not yet been adapted for practical use. 

In order to solve this problem, the present invention provides a net which is stabi lize d by 
the formation of net openings by legs wich different twist directions, so thai the torques of said 
legs cancel each other. 

In order to eliminate the abovementioncd drawbacks, the present-invention provides a 
pass-through type knotlcss net in which [a] net openings formed by right-twisted net legs, and net 
openings formed by left-twisted net legs are positioned adjacent to each other, and [b] the mutual 
twist directions of the two strands making up each net leg are changed at every second 
connecting node pan formed by said net legs (as shown in Figure 3), i. the net legs oriented in 
the direction a-b or direction c-d in which the respective strands run in Figure 3 are arranged so 
that the twist direction of said net legs is caused to change at every second connecting node. 

Figure 1 shows a spindle arrangement in which three rings are taken us the basic unit. 
Specifically, if a conventional attachment width [lit trans.-TrJ taken as 1, an attachment 
widLh of 4/3 » 1.33 times is possible in this case. Figures 1 and 2 show the tracks of the spindles 
during node formation. For example, if Figure 1 is taken as the outside set fsicj, then Figure 2 
shows the tracks of the inside sec 

Figure 3 shows the twist directions of flic legs in the case of a net formed as indicated in 
Figures 1 and 2, The details of this arrangement axe as described above. 

figure 4 shows one example of the airangemcnt of spindles on the spindle carrying rings 
in the cross-over part, with three tings taken as the basic unit. 

Thus, in the net*making machine used to knit a conventional knotless net, the strand 
spindles for ihe net legs are installed only on those spindle carrying rings (arranged in a 
configuration of right rotation, left rotation, right rotation and so on) that rotate in the same 
direction, L e M said spindles are installed on every other spindle carrying ring. In the present 
invention, on the other hand, the abovementioncd spindles can also be installed on rings rotating 
in the opposite direction. Accordingly, in a machine of the same size, a larger number of ' 
spindles can be installed, so that the number of net openings can be increased Alternatively, in 
the case of a net with the same number of openings, the size of the machine required can be 
reduced, which is very advantageous from the standpoint of net-making efficiency. Furthermore, 
for the same reason, it is also possible to manufacture nets which are finer than conventional nets 
by reducing the installation pilch of the spindles. 
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Moreover, ihc Installation of strand spindles on the spindle carrying rings of the knitting 
type net-making machine used to manufacture me net of the present invention, and the movement 
trades of said strand spindles, are shown in Figures 1 and 2. 

In both cases, two net legs are formed wiih three rings taken as the basic unit. Tn Figure 
1, the connecting node parts are formed by 9 processes, while In Figure 2, the connecting node 
parts arc formed by 1 1 processes* 

The installation of spindles in the crossover portion of the spindle carrying ring 
arrangement of the machine is shown in Figure 4. 

Thus, in the present invention, net openings formed by right-twisted net legs and act 
openings formed by left-twisted net legs are uniformly distributed throughout the net material as 
a whole, i, e. T left-twisted net legs and righi-cwisted net legs are distributed in equal amounts, so 
that no twisting, deformation or strain is generated in the net material, and the net material can be 
maintained in a flat state. This special feature makes the net of the present invention superior to 
conventional nets from the standpoint of net manufacturing work, net finishing work and net 
installation woTk. 

Furthermore, since the net of ihe present invention is a pass-through rype net, the shape of 
the connecting node parts and the strength of the net arc also free of the drawbacks seen in the 
abovementioncd conventional examples. Moreover, since the lengths of the right- and left- 
twisted portions of the combinations of two strands making up each net leg are balanced, no 
twisting habit is formed even if a strong tension is applied to the net. Thus, the net of the present 
invention offers superior special features: for example, especially in cases where the net of the 
present invention is used as a fishing net, stable net openings can be maintained so that the 
efficiency of fish capture can be improved, etc. 

Brief Explanation of the Figures 

figures I and 2 arc diagrams which show the installation of spindles and the movement 
tracks during node formation, with three rings taken as rue basic unit. Figure 3 is an explanatory 
diagram which shows the difference in the twist direction of the legs of a net knitted using the 
abovemenrioned tracks. Figure 4- Is a diagram which shows the installation of the spindles in the 
cross-over area, with three rings taken as the basic umu 
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